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$R$ Noetherian integral domain $K$ $L$ $K$
$0$ $\alpha\in L$ $d=[K(\alpha):K],$ $B=R[\alpha]\cap R[\alpha^{-1}]$
$A/R$ $L$ $R$ $A$ $A/R$
$\alpha\in L$ $\alpha$ $\phi_{\alpha}(X)=X^{d}+\eta_{1}X^{d-1}+\cdots+\eta_{d}$ $\alpha$ monic
$K$ $I_{B,\alpha}=\{b\in B|b\alpha\in B\}$ $B$
$\alpha$ $B$ $J_{B,\alpha}=I_{B,\alpha}+\alpha I_{B,\alpha}$ $I_{a}=(R:_{R}aR)$ ,
$I_{[\alpha]}= \bigcap_{i=1}^{d}(R:_{R}\eta_{i})$
$Dp_{1}(R)=$ {$p\in$ SPec$(R)|$ depth $R_{p}=1$ }
$M$ flat $R$-module $M$ LCM-
stable $R$-module ( [A]). $M$ LCM-stable $R$-module
1. $M$ $R$-module $\forall a,$ $b\in R$ $(aR\cap bR)M=aM\cap bM$
$M$ LCM-stable $R$-module
F.Richman ([R])
$R$ $A$ $R$ overring $A$ $R$ flat
$A$ $R$ LCM-stable
LCM-stable $R$-module flat $R$-module ([U])
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$R=k[s, t, u]$ $k$ $M=R[X]/(sX^{2}+$
$tX+u)$ LCM-stable $R$-module flat $R$-module
LCM-stable
(1) $A/R$ LCM-stable $R$-module $P\cap R\in Dp_{1}(R)$ ([SY]).
(2) $A/R$ flat $R$-module $A/R$
LCM-stable $R$-module ([OY]).
(3) $A/R$ $A$ LCM-stable $R$-module $I_{\lambda}A=I_{A,\lambda}$
for $\forall\lambda\in K$
$P\cap R\in Dp_{1}(R)$ for $\forall P\in Dp_{1}(A)$ ([KSY]).
(4) $B/R$ birational extension $B/R$ LCM-stable $R$-module
$P\cap R\in Dp_{1}(R)$ for any $P\in Dp_{1}(B)$ . ([KSY]).
anti-integral element of degree $d$ over $R$ ([KSY], [OY])
$R$ $K$ $L$ $\alpha$ $K$ monic $d$
$\phi_{\alpha}(X)=X^{d}+\eta_{1}X^{d-1}+\cdots+\eta_{d}$ $\pi$ : $R[X]arrow R[\alpha]$ $R$-
$X$ $\alpha$
$\alpha$ anti-integral element of degree $d$ over $R$ $Ker(\pi)=$
$I_{[\alpha]}\pi_{\alpha}(X)R[X]$ $\alpha$ $R$ anti-integral element $R[\alpha]$ $R$
anti-integral extension
(7) super-primitive element ([KSY], [OY])
$J_{[\alpha]}=I_{[\alpha]}c(\phi_{[\alpha]}(X))$ $c(\phi_{[\alpha]}(X))$ $R$ $K$ $\phi_{[\alpha]}(X)$
1, $\eta_{1},$ $\cdots,\eta_{d}$
$\alpha$ super-primitive element of degree $d$ over $R$ $J_{[\alpha]}\not\subset P$ for all
$p\in Dp_{1}(R)$ .
(5) $\alpha$ anti-integral element of degree $d$ over $R$ $R$-module $B=R[\alpha]\cap$
$R[\alpha^{-1}]\cong R\oplus I_{[\alpha]}^{d-1}$ $I_{[\alpha]}$ $R$ $B/R$ LCM-
stable $([KSY])$ .
(6) $\alpha$ anti-integral element over $R$ $I_{B,\alpha}$ $B$ $A$
LCM-stable $R$-module $A$ flat $R$-module ([KSY2]).
(7) $\alpha$ $R$ super-primitive element $I_{B,\alpha}$ $B$ $A$
LCM-stable $R$-module $A$ flat $R$-module ([KSY2]).
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LCM-stable $R$-module of level $n$ [K] (accept
$)$
2. $R$ Noetherian domain, $A/R$ ( overring
$)$
$A$ LCM-stable $R$-module of level $n$ $n+2$
$R$ $a_{1},$ $a_{2},$ $\cdots,$ $a_{n},$ $x,$ $y$
$((a_{1}, a_{2}, \cdots, a_{n},x)R\cap(a_{1}, a_{2}, \cdots, a_{n}, y)R)A=$
$(a_{1}, a_{2}, \cdots, a_{n}, x)A\cap(a_{1}, a_{2}. \cdots, a_{n},y)A$
$n=0$ $A$ LCM-stable $R$-module
$m\leqq n$ $A$ LCM-stable $R$-module of level $n$ $A$ LCM-stable $R$-
module of level $m$
( [M]).
$A$ $M$ $A$ $A$ $a_{1},$ $\cdots,$ $a_{n}$ $M$ ( $M$-sequence)
2
(1) $a_{1}$ $M$- $a_{2}$ $(M/a_{1}M)$ $\cdots,$ $a_{n}$ $(M/ \sum_{1}^{n-1}a_{i}M)-$
(2) $M/ \sum_{1}^{n}a_{i}M\neq 0.$
$M$ $M$ ([M]).
$A$ $I$ $A$ $M$ $M\neq IM$ $I$
$M$ $M$ I–depth depth $(I, M)$
$n$ depth $(I, M)= \inf\{i|Ext_{A}^{i}(A/I, M)\neq 0\}$ (
$Ext_{A}^{n}(A/I, M)\neq 0,$ $Ext_{A}^{j}(A/I, M)=0$ for $i<n$). $(A, m)$
depth $(m, M)$ $M$ $depth_{A}M$ depth $M$ ([M]).
$A$ LCM-stable $R$-module of level $n$ $a_{1},$ $a_{2},$ $\cdots,$ $a_{n+2}$ $R$-
$a_{1},$ $a_{2},$ $\cdots,$ $a_{n+2}$
$A$-
$n$ $n=0$
$n-1$ $a_{1},$ $a_{2},$ $\cdots,$ $a_{n+1}$ $R$-
$A$- $a_{1},$ $a_{2},$ $\cdots,$ $a_{n+2}$ $R$-
$((a_{1}, a_{2}, \cdots, a_{n+1}):_{R}a_{n+2})=(a_{1}, a_{2}, \cdots, a_{n+1})R$ . $A/R$ LCM-stable module
of level $n$ $a_{1},$ $a_{2},$ $\cdots,$ $a_{n+2}\in R$ $Tor_{1}^{R}(R/(a_{1}, a_{2}, \cdots, a_{n+2})R, A)=$
(0). $((a_{1}, a_{2}, \cdots, a_{n+1}):_{A}a_{n+2})A=((a_{1}, a_{2}, \cdots, a_{n+1}):_{R}a_{n+2})A=$
$(a_{1}, a_{2}, \cdots, a_{n+1})A.$ $( ((a_{1}, a_{2}, \cdots, a_{n+1})R:a_{n+2})\otimes_{R}Aarrow((a_{1}, a_{2}, \cdots, a_{n+1}):_{A}$
$a_{n+2})$ surjective). $a_{1},$ $a_{2},$ $\cdots,$ $a_{n+2}$ $A$-
$A$ LCM-stable $R$-module of level $n$ $P\in Spec(A)$ depth $A_{P}=n+1$
$p=P\cap R$ depth $R_{p}\leqq n+1$ $A$ $R$
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integral extension depth $R_{p}=n+1$ $R$ $p$
depth $A_{P}=n+1$ $P\cap R=p$ $A$
depth $R_{p}=1$ deapth $A_{P}=1$
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